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Abstract  
Due to COVID-19, companies were forced to adopt new work processes, and reduce modern work 
environments such as collaboration spaces. Professionals from many fields were forced to work 
remotely, almost overnight. Little is known about the impact of such non-volunteer remote work on 
productivity, stress, and other key aspects of work performance. To further our understanding of the 
impacts of this situation and remote work in general, we conducted an exploratory study by studying 28 
knowledge work professionals (researchers, software developers, interior designers, service designers, 
and development consultants) from the viewpoint of perceived productivity and aspects affecting it in 
this unusual setting. Early results showed the positive influence of self-efficacy and teamwork on 
productivity during remote work, while no moderating effect of measured physical stress on productivity 
either through the intrinsic or social factor was present. 
Keywords: Perceived Productivity, Knowledge Workers, Remote Work, COVID-19. 
1 Introduction 
As a result of the COVID-19 pandemic that began in late 2019, remote work has become increasingly 
common in various areas. Some organizations were more prepared while some were caught off guard 
by the sudden need for remote working possibilities. All in all, companies had to adapt to better support 
remote work. From the companies’ point of view, one major factor in remote work is productivity. Will 
the productivity of employees, either decrease or increase? Productivity and factors related to it have 
been extensively studied in the past in various contexts, but scarcely, in comparison, in the context of 
remote work. 
Bao et al. (2020) already found that working from home had both positive and negative effects on 
developers’ productivity, although most developers’ productivity remaining the same. However, noting 
that measurement metrics, in this case, development environment logs, can cause bias, the authors 
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themselves also recommend further research on the topic to ascertain how productivity is composed 
(Bao et al., 2020). Research suggests that prolonged stressful non-voluntary remote work created by 
pandemic reduces cognitive capabilities (Boals, Banks, 2020). Since measuring the perceived 
productivity in the work-from-home setting is still under study, this paper aims to further our 
understanding of the issue by studying the knowledge workers’ productivity during the COVID-19 
quarantine period. 
The unusual circumstances brought on by the pandemic may have not only influenced how individuals 
perceive their jobs, colleagues, and working environment but also how they perceive themselves and 
their own capabilities. For example, self-efficacy – an evaluation of one’s own ability to complete a task 
at hand – is a well-studied intrinsic attribute that positively correlates with productivity (Cherian, Jacob, 
2013; Gist, Mitchell, 1992; Phillips, Russell, 1994). The widespread layoffs may have had a negative 
effect on the self-efficacy of various individuals living in the constant fear of unemployment. Similarly, 
work-related stress is known to reduce individual productivity (Choo, 1986; Luxmi, Yadav, 2011; 
Shahu, Gole, 2008), and potentially teamwork performance  (Dietz et al., 2017).  
This sudden need for remote working possibilities undermined various existing communication and 
collaboration processes in organizations. In organizations where remote work was possible, 
professionals were suddenly moved from physical collaboration spaces and ergonomic offices to their 
homes, where they might not have had a proper work office at all. The non-voluntary nature of much of 
the remote work has negative impacts on workers (Kaduk et al., 2019). The authors argue that when 
remote work is done involuntarily it is associated with greater work-to-family conflict, stress, burnout, 
turnover intentions, and lower job satisfaction. In contrast, when done voluntarily remote work is 
associated with lower stress and intentions to change job. Many existing studies have linked group 
interaction at work and teamwork on tasks with notable increases in individual performance (Gallie et 
al., 2009; Hanaysha, 2016; Musriha, 2013). However, few studies exist on lengthened online teamwork 
and its effects on interaction. In information studies, especially the local culture in the company has 
many effects on the performance and effectiveness of IS usage and adoption (Avison, Myers, 1995; 
Weber, Pliskin, 1996; Melville, Kraemer & Gurbaxani, 2004). One criticism for remote work is its 
alleged erosive effect on company culture but instead, it seems that existing strong corporate culture 
would instead improve different information system usage and adoption (Li et al., 2020). 
In this paper, we study the effects of remote work on the productivity of knowledge workers (n=28) by 
means of an empirical study utilizing survey and interview data. In doing so, we provide a measurement 
model to help understand what individual and social components formulate the perceived productivity 
in this context. The rest of this paper is organized as follows. In the second section, we present the 
related work, e.g., knowledge work, work-related stress, teamwork, and self-efficacy. In section 3, we 
discuss the data collection, processing, and explain the data analysis. In section 4, we showcase the 
research model, the justifications, and the related hypothesis. In section 5, the empirical results are 
presented. Section 5.1 has the results of the hypothesis testing, while section 5.2 includes the interviews. 
In section 6, we discuss these results, and section 7 concludes the paper. 
2 Background 
Knowledge work is the practice of applying accumulated knowledge and information at tasks, which 
mainly are knowledge-intensive (Davis, 2002) and produce mostly intangible outcomes. Thus, 
knowledge workers are professionals whose job consists largely of tasks related to applying human 
cognitive functions to their work. Meyer and Hünefeld (2018) define cognitive demands as a process of 
confrontation with new tasks, unpredictable developments, and knowledge acquisition, as well as 
problem-solving. As knowledge-intensive work involves similar activities, such as analysis, application 
of professional judgment, and solving complex problems, we feel it would be natural to unite these terms 
into a superordinate one, namely, cognitively demanding work. Examples of related occupations are 
systems analysts, programmers, accountants, managers, analysts, and lawyers  (Alvesson, 2004; Davis, 
2002; Von Nordenflycht, 2010). 
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Many studies on the productivity of knowledge workers and factors that influence it have been 
conducted (Erne, 2011). Existing studies have argued that knowledge workers from different 
occupations have different perceptions of what productivity is in their work, and which factors affect it 
positively or negatively. According to Erne (2011), various factors contribute to work performance of 
experts, including, for example, quality of group interactions and skill development.  Graziotin, Wang, 
and Abrahamsson (2015) found in their study that in software engineering emotions, moods, and feelings 
have a linkage to cognitive processing activities and the productivity of individuals. During the 
pandemic, an emerging number of studies have been released considering productivity and remote work.  
Neto et al. (2020), Suresh and Gopakumar (2021), and Russo et al. (2021a) argue that most of the effects 
on productivity in knowledge work is related to organization and individuals and how they can cope and 
adapt to the current situation. 
Knowledge and performance do not improve linearly, nor are they as important in every job context 
(Kilpi, 2016). Knowledge and information-based work performance, in particular, cannot be increased 
by improving processes (Beardsley, Johnson & Manyika, 2006). It can be argued that value in a modern 
business environment is not in processes or production but instead in interaction between people and 
customers  (Kilpi, 2016; Lusch, Vargo & O’brien, 2007; Laing, 2014; Laing, 2013).  Melville, Kraemer, 
and Gurbaxani (2004) argue that it is essential to understand organizational culture when developing 
performance through information systems and even more when trying to improve economic 
performance (Weber, Pliskin, 1996). In many organizations, culture is merely acknowledged but it is 
not defined or utilized in the development of information systems  (Avison, Myers, 1995). This is often 
due to culture being excessively difficult to define or study (Schein, 1990). In this study, the interviews 
provide some contextual insight into the company culture of the studied organizations. 
Productivity in the context of knowledge work is more difficult to measure than productivity in 
traditional, more physical labor (Ramírez, Nembhard, 2004). However, according to a study by 
Haapakangas et al., (2018), productivity itself is a ratio between input and output, resources, and the 
produced product/activity. This is an objective way of measuring productivity; however, it does not tell 
the whole truth, and so a subjective way of looking at productivity is needed, which can be done, for 
example, by observing or surveying the employees (Haapakangas et al., 2018).  
2.1 Work-related Stress 
Stress involves a state of emotional arousal, unpleasantness, and loss of control. Stress has been linked 
to an increased risk of cardiovascular disease and loss of work productivity. Work-related stress, in 
particular, is considered to reduce productivity  (Choo, 1986; Luxmi, Yadav, 2011; Shahu, Gole, 2008). 
This type of stress is any characteristic of a work-related environment that presents a threat to an 
employee. E.g., work stress can be a result of one’s skills, capabilities, resources, or expectations not 
matching the requirements of the current work (Qadoos et al., 2015). During pandemic high-stress levels 
can be caused by how different personalities cope with the quarantine and reduction of social relations  
(Russo et al., 2021a).  Suresh and Gopakumar (2021) found that software professionals working from 
home during pandemic feel mostly effective and benefit from remote work but would improve their 
efficiency if given more tools to engage in stress-relieving activities. 
Electro-dermal activity (EDA) is an accepted indicator of changes in the autonomic nervous system and 
can be used to measure physiological stress. I.e., stress can be measured through changes in skin 
conductivity resulting from, e.g., sweating (Pakarinen, Pietilä & Nieminen, 2019).  In this study, we 
utilize the Moodmetric Smart Ring to measure stress, which has been previously tested by Pakarinen, 
Pietilä and Nieminen (2019) for measuring stress. 
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2.2 Teamwork 
Teamwork is largely regarded as an important tool for increasing overall productivity within 
organizations  (Hanaysha, 2016). It can increase an employee’s individual productivity, which 
contributes to overall organizational commitment  (Gallie et al., 2009). In a team, employees can share 
knowledge and learn from others, resulting in shared learning  (Hanaysha, 2016). Teamwork has also 
been linked with increased job satisfaction and higher individual employee performance (Musriha, 
2013). Moreover, teamwork can empower employees and make them more autonomous, which, again, 
can improve organizational commitment, as well as reduce stress  (Ooko, 2013).  
Iterative interaction is an essential part of successful teamwork and is critical for organizational learning 
which has effects on organizational performance (Visser, 2005). Learning and interaction are always 
contextual in organizations  (Avison, Myers, 1995; Kilpi, 2016), and thus, understanding context and 
organization’s goals is essential. Learning and performance increase when the organization’s goals and 
culture are aligned  (Pentland, 2012; Namada, 2018). Therefore, the best use and adoption of information 
systems supporting learning through understanding local culture provides a prolific work environment  
(Enrique et al., 2001; Weber, Pliskin, 1996; Kilpi, 2016). 
2.3 Self-efficacy 
Self-efficacy is the “belief in one’s capabilities to mobilize the motivation, cognitive resources, and 
courses of action needed to meet given situational demands”  (Wood, Bandura, 1989). I.e., one’s belief 
in their own abilities to complete a task at hand. It has been widely studied in the context of business 
organizations  (Bandura, 1997; Stajkovic, Luthans, 1998), as well as in various other research areas.  
High self-efficacy has been regarded as a positive factor in work environments. It has been associated 
with job satisfaction, job and academic performance, and better physical and mental health (Cherian, 
Jacob, 2013). For example, Gist and Mitchell (1992) stated that individuals with a higher level of self-
efficacy are capable of more effectively dealing with difficulties and persisting in the face of failure. 
From the point of view of this study, we are mostly interested in the link between self-efficacy and job 
performance, which various extant studies have suggested (Cherian, Jacob, 2013; Gelso et al., 1988; 
Phillips, Russell, 1994). 
2.4 Working Environment and Remote Work 
COVID-19 accelerated change in how information systems are viewed, adopted, used, and monitored  
(Pan, Zhang, 2020; Dwivedi et al., 2020).  Grant, Wallace, and Spurgeon (2013) argue that organizations 
and people need to adapt and learn new information systems and tools during remote work which has 
effects on well-being, trust, and productivity. Furthermore, they argue that knowledge workers differ in 
terms of their access to technology, their ability to work flexibly, and their individual competencies. 
Even though knowledge workers can work remotely it does not reduce the need for interaction and a 
shared work environment, but instead emphasizes them and changes their meaning  (Laing, 2013; Kilpi, 
2016). 
Remote work encompasses concepts of anytime and anywhere computing, distributed working, 
teleworking, new ways of working, digital workplaces, and working from home. Flexible times and 
working places, according to Nijp et al. (2016), result in increased reported working hours, although the 
workers retain their usual working patterns. According to many studies, remote work either has a 
minimal impact on productivity (Bloom, 2014; Russo et al., 2021b) or can even increase it compared to 
working at the physical office (Haynes, 2005; Haynes, 2007).  
The effects of the working environment on various factors have been studied extensively. For example, 
in terms of the physical work environment, open-office plans have been linked with a higher amount of 
short sick leaves (Bodin Danielsson et al., 2014), and indoor air quality has been linked with productivity  
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(Wong, 2013). However, the socio-behavioral work environment has been considered notably more 
important than the physical work environment in terms of productivity (Dul, Ceylan & Jaspers, 2011; 
Haynes, 2007). COVID-19 has changed behavior related to adopting and using IS during extended 
periods of remote work (Pan, Zhang, 2020). People need to seek, evaluate and share information in new 
ways and routines which then has effects on the company culture. It is argued by Li et al. (2020) that 
companies with strong organizational cultures are more resilient and are able to change more easily and 
thus have a competitive advantage. Some studies have also looked into perceived and self-assessed 
productivity in this context. In a study by Baker, Avery, and Crawford (2007), participants of the remote 
work-study answered surveys about their productivity and satisfaction in different cases. According to 
the study, organization structure, work characteristics, and financial support correlate directly with 
productivity. For employee satisfaction, the correlations were organization structure, work 
characteristics, HR/Management, and tech support. What did not correlate with either one were training 
and household characteristics. 
It could be argued that those working from home often do so willingly and may have better time 
management skills and other qualities suited for it, which makes them more inclined to prefer remote 
work (Haynes, 2005). However,  Bloom et al. (2015) studied remote work by randomly assigning 
workers to work remotely and still found that remote work increased productivity, as well as job 
satisfaction. In fact, many of their participants continued to work remotely, having found the experience 
positive. It would appear that the finding of Bloom et al. (2015) correlate especially to repetitive work 
with good working conditions. The authors point out that while there can be household-related 
distractions while working from home, more respondents described the home as a quieter working 
environment in comparison to office, which could explain why household characteristics do not seem 
to correlate with productivity. 
Some individuals may have found it stressful to combine personal life and work-life in a new way inside 
the physical space, with other family members present. This has been linked especially to those with 
caring responsibilities  (Ajjan et al., 2020). Those with caring responsibilities (most often women) can 
find it even more challenging to balance work and life at home. Initial evidence has been found that the 
lockdown has amplified gender stereotypes around the household  (Ajjan et al., 2020). Therefore, it is 
no surprise that in some cases home can become more of a place of tension, especially when work and 
personal life boundaries blur. However, there are studies that imply (Choroszewicz, Kay, 2020; Eerola, 
2014, Nordic Council of Ministers, 2018; Sümer, 2014) that the equality legislation in the Nordic 
countries such as Finland has provided more balanced caring responsibilities than in other more 
masculine cultures  (Hofstede, 2021), even though, most of the caring is still done by women. Russo et 
al. (2021b) found in their study that the number of people present at home (whether babies or adults) 
did not correlate with time spent in different work activities. There are some that may have considered 
remote work a positive change. Blomqvist et al. (2020) found that in Finland in 2020 75 % of Finnish 
people working from home were able to balance work and personal life and 86 % were satisfied with 
remote work. Similar findings were found from Sweden where 87 % of respondents mentioned that they 
can keep the same level of engagement as usual and 94 % reported that they were collaborating well or 
very well with their colleagues (Bolander, Sumelius & Were, 2021). A recent study on productivity 
during the COVID-19 pandemic found that the productivity remained the same with most developers 
studied (Bao et al., 2020), although the situation had both positive and negative effects on their 
productivity. Overall, however, remote work has not been extensively studied, even though it has 
become an increasingly important topic in the wake of the COVID-19 pandemic. In this socio-cultural 
context and previous research findings, caring responsibilities were not included in the design of this 
study, even though, the topic is important. 
3 Methodology 
We utilized a mixed-methods approach following the definition of Johnson, Onwuegbuzie and Turner 
(2007) for this study. Johnson, Onwuegbuzie and Turner (2007) define mixed methods research as an 
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intellectual and practical synthesis based on qualitative and quantitative research; it is the third 
methodological or research paradigm (along with qualitative and quantitative research). We collected 
survey data, biometric data from a hardware instrument (a ring), as well as interview data. In the first 
subsection, we discuss the data collection in detail. In the second subsection, we discuss our data analysis 
methodology. 
3.1 Data Collection and Processing    
In total, 28 knowledge workers from two Finnish organizations participated in the study. Among them 
were researchers, software developers, interior designers, service designers, and development 
consultants. The data were collected over the course of four workdays during a lockdown period in April 
2020. Three types of data were collected: (1) survey data, (2) biometric data from a hardware instrument 
(ring), and (3) interview data.  
The respondents filled a pre-work and after-work questionnaire every day during the data collection 
period. The survey items of the post questionnaire were based on ones typically used in existing studies 
e.g., productivity, job satisfaction, work amount, quality of group interaction, communication, fatigue 
(Barrios‐Choplin, McCraty & Cryer, 1997; Olguín, Pentland, 2008; Van der Vegt, Gerben S, 2002). The 
pre-questionnaire focused on self-efficacy and utilized the general self-efficacy measurement scale 
developed by (Chen, Gully & Eden, 2001). Both the pre-work survey and after-work survey utilized a 
7-point Likert scale  
For the biometric data collection, we utilized the Moodmetric Smart RingsⓇ (www.moodmetric.com), 
which measure the activation of the sympathetic nervous system (SNS) through electrodermal activity 
(EDA) of the skin and produce an estimation on the stress level of the user (Pakarinen, Pietilä & 
Nieminen, 2019). Heikkilä et al. (2018) argue that the rings are capable of measuring different emotional 
changes such as nervousness or alertness with reasonable accuracy. 
Finally, semi-structured interviews were conducted with randomly selected participants. This was done 
to add supporting data to the data set. In the interviews, the participants were asked general questions 
related to perceived productivity in remote work and were encouraged to elaborate on their answers 
through further, context-specific questions. The interviews were conducted one-on-one via Microsoft 
Teams and Skype programs during the first two weeks of June 2020. The recordings were then 
transcribed by hand and analyzed with the focus on productivity and teamwork. 
The data collection period was four full working days. Afterward, each type of data was combined under 
respondent IDs, sorted, and cleaned. After cleaning the data, a total of 44 data points had all the 
necessary values and, thus, were included in the final dataset. 
3.2 Data Analysis 
For the analysis of the questionnaires data, the structural equation modeling (SEM) approach followed 
by the PLS method (Acedo, Jones, 2007; Adeleke, Bahaudin & Kamaruddeen, 2015; Chin, Frye, 2003)  
was utilized, to determine underlying relationships between different constructs and the predictive 
power of the research model presented in the next section  (Alam et al., 2021). The PLS technique was 
chosen as it is more applicable in situations when the theory is inadequately grounded, and the variables 
do not have rigorously confirmed measurement models or fit a given distribution  (Fornell, Larcker, 
1981). This study used PLS-SEM as the study is more about exploratory research than confirmatory 
research (Hair Jr et al., 2016).  
The PLS model interpretation consists of two steps: one, the evaluation of reliability and validity of the 
measurement model, and two, the assessment of the structural model  (Acedo, Jones, 2007; Alam et al., 
2021). This two-step process is followed to make sure the reliability and validity in making conclusions 
about relationships among constructs (Barclay, Higgins & Thompson, 1995). Thus, the PLS model is 
assessed in terms of factor loadings, construct reliability, discriminant validity, and convergent validity  
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(Acedo, Jones, 2007). The structural model is then evaluated using the R-square and individual path 
coefficients. Rigdon (2012) states R-square as in-sample predictive power. According to (Hair et al., 
2019), R-square is a measure holding the power of explaining the research model. The model’s direct 
and moderating effects are assessed by bootstrapping with 1000 subsamples and running the PLS 
algorithm in SmartPLS 3.0 software (Ringle, Wende & Becker, 2014). 
For the analysis of the Moodmetric Smart Rings’ data, the data was pre-processed to contain only the 
data points of those individual subjects whose Moodmetric data had pre- and post-questionnaires’ 
counterparts from the same measurement day. The Moodmetric data had a stress-level per minute for 
each individual, while possible values ranging from 1 to 100. The authors calculated the mean of the 
stress-level from the Moodmetric data for each measurement day and further transformed the mean 
values to an evenly spaced 7-Likert scale. Two of the lowest mean values were removed since the data 
points were deemed to be exceptions that, instead of indicating stress, indicated a possible depression. 
The 7-Likert scale was designed to have a value of 1 within the range of [50 - d, 50 + d] expanding with 
the fixed d outwards from the center of the sequence reaching the value of 7 within the ranges of [1, 1 
+ d] and [100 - d, 100], where d is the constant distance (d = 50/7). The Likert scale value of 1 depicted 
the normal, non-stressed values, while the Likert scale value of 7 meant that the test subject was under 
a heavy burden that takes a long time to recover. 
4 Measurement Model  
A review of the literature in the field of perceived productivity and productivity in the remote work 
context has shown the lack of study regarding the exact factors that affect productivity while working 
from home. As it has been found that effective teamwork activity can lead to increased employee 
performance  (Musriha, 2013), and self-efficacy positively correlates with individual productivity 
(Gelso et al., 1988; Phillips, Russell, 1994), these constructs were chosen as foci for this study. Since 
stress is a well-known factor that influences our individual responses on cognitive, social, and 
behavioural levels, the moderation effects of it on either one of the two relationships are explored  
(Colligan, Higgins, 2006). 
Based on the relationships identified in academic literature between self-efficacy, perceived 
productivity, teamwork, and stress, the following hypotheses are outlined: 
• H1. There is a positive relationship between self-efficacy and perceived productivity. 
• H2. There is a positive relationship between teamwork and perceived productivity. 
• H3. Stress has a moderating effect on the relationship between self-efficacy and perceived productivity. 
• H4. Stress has a moderating effect on the relationship between teamwork and perceived productivity. 
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Figure 1.  The measurement model of perceived productivity. 
5 Empirical Results 
In this chapter and its subchapters, we present the empirical results based on the data model and the 
interviews, respectively. 
5.1 Hypothesis Testing  
After running the PLS algorithm, items having factor loading of .40 or more were retained in the final 
model for construct reliability (Wong, 2013; Hulland, 1999). As all items for the constructs had factor 
loadings of at least .40, none of them were dropped. For this study, the reliability of the constructs was 
assessed through composite reliability (CR)  (Werts, Linn & Jöreskog, 1974; Wong, 2016). In table 1, 
all the values of composite reliability are more than .70, which is the cutoff value, as indicated by 
Nunnally, Bernstein (1978). Thus, all the constructs in the model were found to be reliable. Then the 
convergent validity was tested through average variance extracted (AVE) measure (Fornell, Larcker, 
1981). As per Fornell  and Larcker (1981), AVE values of at least .50 or greater were employed to 
measure convergent validity. Table 1 shows all the constructs having an AVE value of greater than .50, 
and thus the convergent validity of the model was supported. 
 





 PRO EFF MMS TW 
PRO 1.000    1.000 1.000 1.000 
EFF .576 .873   .962 .954 .761 
MMS .122 .140   0.000 0.000 0.000 
TW .710 .546 .088 .796 .873 .806 .634 
Table 1.  Reliability, convergent and discriminant Validity. Notes: EFF- Self-efficacy, TW- 
Teamwork, PRO- Productivity, MMS- Stress. 
 
Table 1 shows the assessment of discriminant validity, which looks into the criteria that the constructs 
analyzed are different, which means AVE needs to be greater compared to the variance shared between 
the construct and the other constructs in the research model (Acedo, Jones, 2007). To achieve 
discriminant validity, according to Barclay, Higgins and Thompson (1995), the diagonal values need to 
be considerably greater than the off-diagonal values in the corresponding columns and rows. As can be 
observed from table 1, all constructs fulfill the criteria; thus, the discriminant validity for the research 
model has been achieved. As the construct of stress was utilized in the model testing just for exploring 
the presence of moderation and not for predicting the relationship of any dependent variable or being in 
relationship with any, the reliability tests are zero, indicating no correlation with other constructs 
(Bagozzi, Yi & Phillips, 1991). 
The study results of the direct relationships are presented in Table 2. The R-square of .556 shows that 
55.6% of the variation in the perceived productivity can be explained by the differences in the given 
independent variables- Self-efficacy, Teamwork, and Stress. It was found that self-efficacy has a 
positive relationship with perceived productivity (Beta= .264), and the relationship is significant, with 
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a T-value of 2.032 (T>1.96). Thus, H1 is supported. Similarly, Teamwork was also found to have a 
positive relationship with perceived productivity (Beta= .562), and the relationship is significant, with 
a T-value of 3.823 (T>1.96). Thus, H2 is also supported. 
 
 Path R-Square Beta T-value Sig. (p) Decision 
H1 EFF→ PRO .556 .264 2.032 0.042 Supported 
H2 TW→ PRO .562 3.823 0.000 Supported 
Table 2.  Results of hypotheses testing for productivity factors (direct relationships). 
 
The study results of the moderating effects presented in table 3 show that the moderating effect of stress 
on the relationship between Self-efficacy and perceived productivity is not significant as the T-value is 
1.152 (T>1.96). Thus, H3 is not supported. Similarly, the moderating effect of stress on the relationship 
between Teamwork and perceived productivity is also not significant as the T-value is .685 (T>1.96). 








Table 3.  Results of hypotheses testing for moderation effects of stress on productivity. 
5.2 Interviews 
The respondents discussed various topics related to teamwork and productivity. In general, most thought 
that working together in some way has had a meaningful impact on each other’s productivity, creativity, 
and indirectly to satisfaction. One respondent stated that they preferred working from home because of 
the freedom it brought in terms of choosing where and how to work. Some, on the other hand, found it 
more challenging to work remotely. This was e.g., due to the missing the social cues that are present in 
usual office work, or their tasks not being well-suited for working alone. The respondents generally 
considered teamwork essential for productivity. 
The following list is comprised of some of the quotes from the one-on-one interviews. 
“[…] Although I did not have any concern for COVID-19, I had a lot of concern about my salary, job 
security… I miss meeting people. […]” 
“[During remote work] we are working on the same document, everyone is collaborating, I think this is 
a great way to work. So far, what I have heard is that everybody is very happy except that we don’t see 
each other. Well, I like working with people. We generate many ideas, then we grow through them.” 
“Usually in the office, we would go to a person and say let’s go through this. Instead, now we have to 
arrange everything.” 
 Path Beta T-value Sig. (p) Decision 
H3 EFF*MMS→ PRO -0.205 1.152 0.249 Not Supported 
H4 TW*MMS→ PRO 0.108 0.685 0.493 Not Supported 
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“But also, the good point was there – the mornings were so quiet and silent... So, there was no face-
watching all of the time… that I have to be there at this time... Because I could start this at home. So 
that was good.” 
When asked about the impact of the COVID-19 pandemic and the related remote working on a personal 
level, some respondents reported that they felt stress or anxiety. The reasons for the stress varied from 
the COVID-19 situation to personal issues. While some respondents felt lonely and missed social 
contact, the regular online meetings were considered to help in some cases. Yet, the respondents also 
discussed that it was far more formal to arrange meetings remotely, as opposed to simply walking over 
to someone’s office to talk about something.  
Based on the interviews, opinions on remote work were divided. Some were well accustomed to remote 
work or grew accustomed to it, while others hoped to return to normal office work as soon as possible.  
6 Discussion  
This section provides a discussion of the empirical findings and implications derived from the study. 
The findings are also linked to the related works and previous research on the topic. The discussion is 
followed by the limitations that were present in the study. 
6.1 Empirical Results and Implications 
The topic of perceived productivity of knowledge workers is broad, as could be noted from the literature 
reviews in this paper. First, there are peculiarities in the routines of different types of knowledge 
workers, and in many studies, they have been rather separated by their occupation than united (Erne, 
2011). This study, on the other hand, strived to unite several kinds of knowledge workers and did not 
distinguish between different types of knowledge work. The aim of this experiment was to explore what 
might explain the self-perceived productivity of knowledge workers in the context of remote work. 
In this chapter, the results from the data analysis will be explained, and Primary Empirical Contributions 
(PECs) will be listed and discussed from the academic point of view, along with their potential 
managerial implications. 
PEC 1: The personality attribute of an individual, such as the perception of one’s own capabilities to 
perform the task (self-efficacy), does explain the employee’s evaluation of their own productivity.  
Self-efficacy as a personal characteristic of an individual has a positive impact on his or her productivity, 
meaning that those who have higher self-efficacy and are more confident in their own capabilities turn 
out to be more productive as well. In terms of managerial implications, this factor could be taken into 
account primarily when assigning tasks or hiring new employees, as those with higher self-efficacy 
might outperform those with lower ones on the same task or in new, unexpected circumstances. This 
empirical finding turned out to be consistent with the previous research on self-efficacy and productivity 
(Cherian, Jacob, 2013). In the interviews, the feeling of the self-perceived efficacy was mentioned when 
working with virtual collaboration tools: 
“It feels it’s been more effective working on Teams than at the office. I feel we’ve been working more 
effectively in that way.” 
Other recent studies of remote work and productivity have implied that the impact in productivity is not 
binary  (Neto et al., 2020) and improving weaker attributes to improve efficiency and teamwork (Suresh, 
Gopakumar, 2021) providing a spectrum of possible variables explaining productivity in knowledge 
work. Studying perceived productivity in the context of the recent pandemic, unstable economic 
situation, and remote work have brought additional value in this research area, as it has shown that self-
efficacy still correlates with perceived productivity of the knowledge workers and, thus, should be borne 
in mind if the productivity, for example, lowers, then it might turn out that the individual’s self-efficacy 
has decreased due to external circumstances.  
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This study also highlights the importance of considering and supporting individual readiness and 
attributes to work remotely and adopt new information systems, thus improving the organization’s 
resilience to change and extremities such as COVID-19. 
PEC 2: Quality of group interaction and level of achieved collaboration (i.e., teamwork) has a positive 
correlation with the perceived productivity of knowledge workers. 
Teamwork is already known for being an important factor that contributes to the overall productivity of 
employees (Hanaysha, 2016, Musriha, 2013). However, as most of the studies were focusing on the 
traditional teamwork and interactions within the office, studying how people perceive and how it affects 
their productivity when it is online every day was an interesting angle to explore. It turned out that even 
during remote work quality of group interaction and the amount of teamwork have had a huge impact 
on the perceived productivity of knowledge workers. 
The data obtained from open-ended interview questions regarding the overall impact of the pandemic 
on participants’ work had revealed several points of interest that also supported this PEC:  
“We have a lot of team meetings with colleagues over the internet. All those days go much better and 
go a lot quicker compared to the ones when I am alone just doing the work.” 
Two out of five interviewees, even though not asked directly, have noted that the collaboration and 
teamwork were helping them a lot and appreciated it quite a lot. Among the mentioned problems were 
lack of face-to-face contact and inability to see the body language of others. Nevertheless, the 
participants still reported the positive effect of teamwork on their productivity, which was also supported 
by the questionnaires’ data and measurement model testing.  
In terms of the implications, this finding indicates that having everyone working in the office might be 
unnecessary, as long as a sufficient amount of interaction and teamwork with colleagues is maintained. 
Basically, providing more freedom for the employees to choose whether to work from home or in the 
office should not hinder their productivity and commitment and, thus, should be considered by 
organizations. 
PEC 3: There is no moderation effect of biometrically measured stress on perceived productivity 
through either teamwork or self-efficacy. 
As the empirical results show, biometric stress does not moderate the relationships of factors that 
formulate the perceived productivity of knowledge workers. This result might happen mainly because 
some people might be stressed, no matter how productive they are. For example, some people can be 
very stressed when they are not productive, and at the same time, others who are very productive might 
be under pressure and also stressed or might be just aroused  (Qadoos et al., 2015). This finding is 
supported also by Russo et al. (2021b) who found that while stress has an effect on well-being, well-
being was unrelated to time spent in tasks. Overall, the finding from this study shows that no matter how 
the person is stressed, it does not moderate the effect of either teamwork or self-efficacy on the perceived 
productivity of an employee. Thus, these social and personal factors have such a strong relationship with 
productivity that it makes stress moderation of productivity weak, as the model testing results have also 
confirmed.  
As some people also noted in the interviews, the presence of teamwork and interaction with colleagues 
have made them be more relaxed, which can also be a possible explanation of why stress has shown no 
influence on their performance. 
PEC 4: Remote work seems to have raised the threshold for initiating contact with the other party 
compared to office situations. 
It seems that remote working has raised the threshold for contacting other’s colleagues compared to 
contacting the other party at the office. This seemed to hold true in cases where workers were looking 
to teamwork on topics, they needed help with or wanted to ideate. It is yet unclear what might be causing 
this threshold. (Chadburn, Smith & Milan, 2017) did initially notice resistance when knowledge workers 
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were instructed to move to open-plan offices from their private offices, and later these open-plan offices 
were accepted by the workers. Thus, it might be that the interviewees’ current threshold is something 
related to the resistance to change that will go away; or maybe they simply do not want to bother the 
other party in fear of mixing work life and personal life (Davis, 2002), even though social contact itself 
was desired by all of the interviewees. 
6.2 Limitations 
The present paper represents the first stage of a longitudinal study and is less representative in terms of 
the findings. This also limits it in terms of generalization of the results and drawing conclusions on the 
focus area of the study. Besides, it is important to mention that it was a huge challenge to ensure that all 
the participants have been following all instructions, as the experiment was completely remote, and 
participants were not under any control. That resulted mainly in the severe reduction of data for the final 
dataset, as, for instance, some of the participants were not wearing the ring but still filling the 
questionnaires and, thus, were not included in the final analysis. Moreover, it could not be ensured that 
all the participants have done the calibration of their ring (should be worn for 12 hours since the start of 
the use), even though that should not impact the obtained results much, since almost half of the 
participants took part in the pre-pilot session. Thus, their rings were calibrated. The research was 
relatively short as well, so obtaining more biometric data in the longer-term research might provide 
different findings. Some of these are related to long-term effects of stress which were covered more in 
the background section but could not be studied extensively in this study. Among others, there are also 
construct validity threats that might come from the self-assessment of constructs (e.g., productivity) 
under study by the participants. 
7 Conclusions 
In this study, we investigated the impact of remote work on the productivity of knowledge workers 
during the COVID-19 pandemic. We focused on the constructs of self-efficacy, teamwork, and 
biometric stress, which we measured using mixed-methods research. In the later stages of this research, 
an additional construct might be created, potentially dealing more with working environment 
perceptions.  
The findings in this study suggest that self-efficacy as a personal characteristic of an individual has a 
positive impact on his or her productivity, quality of group interaction and level of achieved 
collaboration (i.e., teamwork) has a positive correlation with the perceived productivity of knowledge 
workers, there is no moderation effect of biometrically measured stress on perceived productivity 
through either teamwork or self-efficacy, and remote work has raised the threshold for initiating contact 
with the other party compared to office situations. 
We believe that this study will contribute to the formulation of a richer analytic framework for 
behavioral sciences, as it will help to understand how the performance of the knowledge workers can be 
improved and what can be possible factors affecting it. Besides, it is also well-known that in the later 
years, the practice of working remotely has become much more common, especially among knowledge 
workers who perform cognitive tasks (Baker, Avery & Crawford, 2007; Bloom et al., 2015). The 
findings from this study could be benefiting several research areas, such as organizational psychology 
or any other field that studies cognitive professionals, the nature of their work, and possible factors 
influencing it. 
  
Virtaneva et al. / COVID-19 Remote Work 
Twelfth Scandinavian Conference on Information Systems (SCIS2021), Orkanger, Norway. 13 
 
References 
Acedo, F.J. & Jones, M.V. 2007, "Speed of internationalization and entrepreneurial cognition: Insights 
and a comparison between international new ventures, exporters and domestic firms", Journal of 
world Business, vol. 42, no. 3, pp. 236-252. 
Adeleke¹, A.Q., Bahaudin, A.Y. & Kamaruddeen, A.M. 2015, "A partial least square structural 
equation modeling (PLS SEM) preliminary analysis on organizational internal and external 
factors influencing effective construction risk management among Nigerian construction 
industries", Rev.Téc.Ing.Univ.Zulia, vol. 38, no. 143, pp. 143-155. 
Ajjan, H., Abujarour, S., Fedorowicz, J. & Owens, D. 2020, Working from Home During the COVID-
19 Crisis: A Closer Look at Gender Differences, . 
Alam, M.N., Masroor, I., Rokon, T.M. & Rakib, S.G. 2021, "Blue technology for sustainability of 
small and medium fish firms: A study on small and medium fish firms of Bangladesh", 
Environment, Development and Sustainability, vol. 23, no. 1, pp. 635-646. 
Alvesson, M. 2004, Knowledge work and knowledge-intensive firms, OUP Oxford. 
Avison, D.E. & Myers, M.D. 1995, "Information systems and anthropology: and anthropological 
perspective on IT and organizational culture", Information Technology & People, . 
Bagozzi, R.P., Yi, Y. & Phillips, L.W. 1991, "Assessing construct validity in organizational research", 
Administrative Science Quarterly, , pp. 421-458. 
Baker, E., Avery, G.C. & Crawford, J.D. 2007, "Satisfaction and perceived productivity when 
professionals work from home", Research & Practice in Human Resource Management, . 
Bandura, A. 1997, Self-efficacy: The exercise of control, W H Freeman/Times Books/ Henry Holt & 
Co, New York, NY, US. 
Bao, L., Li, T., Xia, X., Zhu, K., Li, H. & Yang, X. 2020, "How does Working from Home Affect 
Developer Productivity?--A Case Study of Baidu During COVID-19 Pandemic", arXiv preprint 
arXiv:2005.13167, . 
Barclay, D., Higgins, C. & Thompson, R. 1995, The partial least squares (PLS) approach to casual 
modeling: personal computer adoption ans use as an Illustration, . 
Barrios‐Choplin, B., McCraty, R. & Cryer, B. 1997, "An inner quality approach to reducing stress and 
improving physical and emotional wellbeing at work", Stress Medicine, vol. 13, no. 3, pp. 193-
201. 
Beardsley, S.C., Johnson, B.C. & Manyika, J.M. 2006, "Competitive advantage from better 
interactions", McKinsey Quarterly, vol. 2, pp. 52. 
Blomqvist Kirsimarja, Sivunen Anu, Vartiainen Matti, Olsson Thomas, Ropponen Annina, Henttonen 
Kaisa & Van Zoonen Ward 2020, REMOTE WORK IN FINLAND DURING THE COVID-19 
PANDEMIC. 
Bloom, N. 2014, "To raise productivity, let more employees work from home", Harvard Business 
Review, January–February, . 
Bloom, N., Liang, J., Roberts, J. & Ying, Z.J. 2015, "Does working from home work? Evidence from 
a Chinese experiment", The Quarterly Journal of Economics, vol. 130, no. 1, pp. 165-218. 
Virtaneva et al. / COVID-19 Remote Work 
Twelfth Scandinavian Conference on Information Systems (SCIS2021), Orkanger, Norway. 14 
 
Boals, A. & Banks, J.B. 2020, "Stress and cognitive functioning during a pandemic: Thoughts from 
stress researchers.", Psychological Trauma: Theory, Research, Practice, and Policy, vol. 12, no. 
S1, pp. S255. 
Bodin Danielsson, C., Chungkham, H.S., Wulff, C. & Westerlund, H. 2014, "Office design's impact 
on sick leave rates", Ergonomics, vol. 57, no. 2, pp. 139-147. 
Bolander, P., Sumelius, J. & Were, A. 2021, Preprint: A Remote Possibility: Will Remote Work be The 
New Normal After the COVID-19 Crisis?. 
Chadburn, A., Smith, J. & Milan, J. 2017, "Productivity drivers of knowledge workers in the central 
London office environment", Journal of Corporate Real Estate, . 
Chen, G., Gully, S.M. & Eden, D. 2001, "Validation of a new general self-efficacy scale", 
Organizational Research Methods, vol. 4, no. 1, pp. 62-83. 
Cherian, J. & Jacob, J. 2013, "Impact of self efficacy on motivation and performance of employees", . 
Chin, W.W. & Frye, T. 2003, "PLS-Graph Version 3.00, Build 1017", . 
Choo, F. 1986, "Job stress, job-performance, and auditor personality-characteristics", Auditing-a 
journal of practice & theory, vol. 5, no. 2, pp. 17-34. 
Choroszewicz, M. & Kay, F. 2020, "The use of mobile technologies for work-to-family boundary 
permeability: The case of Finnish and Canadian male lawyers", Human Relations, vol. 73, no. 10, 
pp. 1388-1414. 
Colligan, T.W. & Higgins, E.M. 2006, "Workplace stress: Etiology and consequences", Journal of 
workplace behavioral health, vol. 21, no. 2, pp. 89-97. 
Davis, G.B. 2002, "Anytime/anyplace computing and the future of knowledge work", 
Communications of the ACM, vol. 45, no. 12, pp. 67-73. 
Dietz, A.S., Driskell, J.E., Sierra, M.J., Weaver, S.J., Driskell, T. & Salas, E. 2017, "Teamwork under 
stress", The Wiley Blackwell Handbook of the psychology of team working and collaborative 
processes.Hoboken, NJ: Wiley-Blackwell, , pp. 297-315. 
Dul, J., Ceylan, C. & Jaspers, F. 2011, "Knowledge workers' creativity and the role of the physical 
work environment", Human resource management, vol. 50, no. 6, pp. 715-734. 
Dwivedi, Y.K., Hughes, D.L., Coombs, C., Constantiou, I., Duan, Y., Edwards, J.S., Gupta, B., Lal, 
B., Misra, S., Prashant, P., Raman, R., Rana, N.P., Sharma, S.K. & Upadhyay, N. 2020, "Impact 
of COVID-19 pandemic on information management research and practice: Transforming 
education, work and life", International Journal of Information Management, vol. 55, pp. 
102211. 
Eerola, P. 2014, "Nurturing, breadwinning, and upbringing: Paternal responsibilities by Finnish men in 
early fatherhood", Community, Work & Family, vol. 17, no. 3, pp. 308-324. 
Enrique, C., Juan, L., Reyes González, M. & Gascó José, L. 2001, "The performance of information 
systems through organizational culture", Information Technology & People, vol. 14, no. 3, pp. 
247-260. 
Erne, R. 2011, "What is Productivity in Knowledge Work?-A Cross-Industrial View-.", J.UCS, vol. 
17, no. 10, pp. 1367-1389. 
Virtaneva et al. / COVID-19 Remote Work 
Twelfth Scandinavian Conference on Information Systems (SCIS2021), Orkanger, Norway. 15 
 
Fornell, C. & Larcker, D.F. 1981, "Equation Algebra Error", vol.XVIII, no.August, , pp. 382-388. 
Gallie, D., Zhou, Y., Felstead, A. & Green, F. 2009, "Teamwork, productive potential and employee 
welfare", . 
Gelso, C.J., Betz, N.E., Friedlander, M.L., Helms, J.E., Hill, C.E., Patton, M.J., Super, D.E. & 
Wampold, B.E. 1988, "Research in counseling psychology: Prospects and recommendations", 
The Counseling Psychologist, vol. 16, no. 3, pp. 385-406. 
Gist, M.E. & Mitchell, T.R. 1992, "Self-efficacy: A theoretical analysis of its determinants and 
malleability", Academy of Management review, vol. 17, no. 2, pp. 183-211. 
Grant Christine, A., Wallace Louise, M. & Spurgeon Peter, C. 2013, "An exploration of the 
psychological factors affecting remote e‐worker's job effectiveness, well‐being and work‐life 
balance", Employee Relations, vol. 35, no. 5, pp. 527-546. 
Graziotin, D., Wang, X. & Abrahamsson, P. 2015, "Do feelings matter? On the correlation of affects 
and the self‐assessed productivity in software engineering", Journal of Software: Evolution and 
Process, vol. 27, no. 7, pp. 467-487. 
Haapakangas, A., Hallman, D.M., Mathiassen, S.E. & Jahncke, H. 2018, "Self-rated productivity and 
employee well-being in activity-based offices: The role of environmental perceptions and 
workspace use", Building and Environment, vol. 145, pp. 115-124. 
Hair Jr, J.F., Hult, G.T.M., Ringle, C. & Sarstedt, M. 2016, A primer on partial least squares 
structural equation modeling (PLS-SEM), Sage publications. 
Hair, J.F., Risher, J.J., Sarstedt, M. & Ringle, C.M. 2019, "When to use and how to report the results 
of PLS-SEM", European business review, . 
Hanaysha, J. 2016, "Examining the effects of employee empowerment, teamwork, and employee 
training on organizational commitment", Procedia-Social and Behavioral Sciences, vol. 229, pp. 
298-306. 
Haynes, B. 2007, "Office productivity: A theoretical framework", Journal of Corporate Real Estate, 
vol. 9, pp. 97-110. 
Haynes, B. 2005, "Journal 
Workplace connectivity: A study of its impact on self-assessed productivity.", . 
Heikkilä, P., Honka, A., Mach, S., Schmalfuß, F., Kaasinen, E. & Väänänen, K. 2018, "Quantified 
factory worker-expert evaluation and ethical considerations of wearable self-tracking devices", 
Proceedings of the 22nd International Academic Mindtrek Conference, pp. 202. 
Hofstede G. 2021, , What about Finland?. Available: https://www.hofstede-
insights.com/country/finland/. (Visited 05/10/2021) 
Hulland, J. 1999, "Use of partial least squares (PLS) in strategic management research: A review of 
four recent studies", Strategic Management Journal, vol. 20, no. 2, pp. 195-204. 
Johnson, R.B., Onwuegbuzie, A.J. & Turner, L.A. 2007, "Toward a definition of mixed methods 
research", Journal of mixed methods research, vol. 1, no. 2, pp. 112-133. 
Kaduk, A., Genadek, K., Kelly, E. & Moen, P. 2019, "Involuntary vs. voluntary flexible work: insights 
for scholars and stakeholders", Community, Work & Family, vol. 22, pp. 412-442. 
Virtaneva et al. / COVID-19 Remote Work 
Twelfth Scandinavian Conference on Information Systems (SCIS2021), Orkanger, Norway. 16 
 
Kilpi, E. 2016, "Perspectives on new work: Exploring emerging conceptualizations", a Sitra Studies, , 
no. 114. 
Laing, A. 2014, "The emerging workplace is urban", Work & Place, vol. 3, no. 1, pp. 11-14. 
Laing, A. 2013, "Work and workplaces in the digital city", Center for Urban Real Estate.Columbia 
University, USA, . 
Li, K., Liu, X., Mai, F. & Zhang, T. 2020, "The role of corporate culture in bad times: Evidence from 
the COVID-19 pandemic", Available at SSRN 3632395, . 
Lusch, R.F., Vargo, S.L. & O’brien, M. 2007, "Competing through service: Insights from service-
dominant logic", Journal of Retailing, vol. 83, no. 1, pp. 5-18. 
Luxmi, D. & Yadav, V. 2011, "Perceived Organizational Support As A Predictor Of Organizational 
Commitment And Role Stress", Paradigm, vol. 15, no. 1-2, pp. 39. 
Melville, N., Kraemer, K. & Gurbaxani, V. 2004, "Information technology and organizational 
performance: An integrative model of IT business value", MIS quarterly, , pp. 283-322. 
Meyer, S. & Hünefeld, L. 2018, "Challenging cognitive demands at work, related working conditions, 
and employee well-being", International journal of environmental research and public health, 
vol. 15, no. 12, pp. 2911. 
Musriha, H. 2013, "Influence of teamwork, environment on job satisfaction and job performance of 
the cigarette rollers at clove cigarette factories in East Java, Indonesia", Developing Country 
Studies, vol. 3, no. 2, pp. 32-41. 
Namada, J.M. 2018, "Organizational learning and competitive advantage" in Handbook of research on 
knowledge management for contemporary business environments IGI Global, , pp. 86-104. 
Neto, Paulo Anselmo da Mota Silveira, Mannan, U.A., de Almeida, E.S., Nagappan, N., Lo, D., 
Kochhar, P.S., Gao, C. & Ahmed, I. 2020, "A Deep Dive on the Impact of COVID-19 in 
Software Development", arXiv preprint arXiv:2008.07048, . 
Nijp, H.H., Beckers, D.G., van de Voorde, K., Geurts, S.A. & Kompier, M.A. 2016, "Effects of new 
ways of working on work hours and work location, health and job-related outcomes", 
Chronobiology international, vol. 33, no. 6, pp. 604-618. 
Nordic Council of Ministers 2018, The Nordic Gender Effect at Work, Rosendahls, Denmark. 
Nunnally, J.C. & Bernstein, I.H. 1978, "Psychometric Theory McGraw-Hill New York", The role of 
university in the development of entrepreneurial vocations: a Spanish study, , pp. 387-405. 
Olguín, D.O. & Pentland, A.S. 2008, "Social sensors for automatic data collection", AMCIS 2008 
Proceedings, , pp. 171. 
Ooko, P.A. 2013, "Impact of teamwork on the achievement of targets in organisations in Kenya.A case 
of SOS children’s villages, Eldoret", . 
Pakarinen, T., Pietilä, J. & Nieminen, H. 2019, "Prediction of Self-Perceived Stress and Arousal Based 
on Electrodermal Activity", 2019 41st Annual International Conference of the IEEE Engineering 
in Medicine and Biology Society (EMBC)IEEE, , pp. 2191. 
Virtaneva et al. / COVID-19 Remote Work 
Twelfth Scandinavian Conference on Information Systems (SCIS2021), Orkanger, Norway. 17 
 
Pan, S.L. & Zhang, S. 2020, "From fighting COVID-19 pandemic to tackling sustainable development 
goals: An opportunity for responsible information systems research", International Journal of 
Information Management, vol. 55, pp. 102196. 
Pentland, A. 2012, "The new science of building great teams", Harvard business review, vol. 90, no. 4, 
pp. 60-69. 
Phillips, J.C. & Russell, R.K. 1994, "Research self-efficacy, the research training environment, and 
research productivity among graduate students in counseling psychology", The Counseling 
Psychologist, vol. 22, no. 4, pp. 628-641. 
Qadoos, Z., Ayesha, A., Tayyab, H., Toqeer, I. & Hafiz, I.Y. 2015, "The Influence of Job Stress on 
Employees Performance in Pakistan", American Journal of Social Science Research, vol. 1, no. 
4, pp. 221-225. 
Ramírez, Y.W. & Nembhard, D.A. 2004, "Measuring knowledge worker productivity", Journal of 
intellectual capital, . 
Rigdon, E.E. 2012, "Rethinking partial least squares path modeling: In praise of simple methods", 
Long range planning, vol. 45, no. 5-6, pp. 341-358. 
Ringle, C.M., Wende, S. & Becker, J.M. 2014, "Smartpls 3.0. Hamburg: SmartPLS", . 
Russo, D., Hanel, P.H.P., Altnickel, S. & van Berkel, N. 2021a, "Predictors of well-being and 
productivity among software professionals during the COVID-19 pandemic – a longitudinal 
study", Empirical Software Engineering, vol. 26, no. 4, pp. 62. 
Russo, D., Hanel, P.P., Altnickel, S. & van Berkel, N. 2021b, "The Daily Life of Software Engineers 
during the COVID-19 Pandemic", arXiv preprint arXiv:2101.04363, . 
Schein, E.H. 1990, Organizational culture. American Psychological Association. 
Shahu, R. & Gole, S.V. 2008, "Effect of job stress and job satisfaction on performance: An empirical 
study", AIMS International Journal of Management, vol. 2, no. 3, pp. 237-246. 
Stajkovic, A.D. & Luthans, F. 1998, "Self-efficacy and work-related performance: A meta-analysis.", 
Psychological bulletin, vol. 124, no. 2, pp. 240. 
Sümer, S. 2014, "The Nordic Approach to Work and Care: Challenges on the Way to Inclusive 
Citizenship", Tidsskrift for Kjønnsforskning (Journal of Gender Research), vol. 38, pp. 59-69. 
Suresh, M. & Gopakumar, K. 2021, "Multi-grade fuzzy assessment framework for software 
professionals in work-from-home mode during and post-COVID-19 era", Future Business 
Journal, vol. 7, no. 1, pp. 10. 
Van der Vegt, Gerben S 2002, "Effects of attitude dissimilarity and time on social integration: A 
longitudinal panel study", Journal of Occupational and Organizational Psychology, vol. 75, no. 
4, pp. 439-452. 
Visser, M. 2005, "The social construction of organizational learning and knowledge; an interactional 
perspective", . 
Von Nordenflycht, A. 2010, "What is a professional service firm? Toward a theory and taxonomy of 
knowledge-intensive firms", Academy of management Review, vol. 35, no. 1, pp. 155-174. 
Virtaneva et al. / COVID-19 Remote Work 
Twelfth Scandinavian Conference on Information Systems (SCIS2021), Orkanger, Norway. 18 
 
Weber, Y. & Pliskin, N. 1996, "The effects of information systems integration and organizational 
culture on a firm's effectiveness", Information & Management, vol. 30, no. 2, pp. 81-90. 
Werts, C.E., Linn, R.L. & Jöreskog, K.G. 1974, "Quantifying unmeasured variables", Measurement in 
the Social Sciences, Chicago: Aldine Publishing Co, , pp. 270-292. 
Wong, K.K. 2016, "Mediation analysis, categorical moderation analysis, and higher-order constructs 
modeling in Partial Least Squares Structural Equation Modeling (PLS-SEM): A B2B Example 
using SmartPLS.", Marketing Bulletin, vol. 26. 
Wong, K.K. 2013, "Partial least squares structural equation modeling (PLS-SEM) techniques using 
SmartPLS", Marketing Bulletin, vol. 24, no. 1, pp. 1-32. 
Wood, R. & Bandura, A. 1989, "Impact of conceptions of ability on self-regulatory mechanisms and 
complex decision making.", Journal of personality and social psychology, vol. 56, no. 3, pp. 407. 
 
 
